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imm&s.] 98-043463 
IMSI^JH 1998/10/17 
G11C 

[^goj ggggj Capacitor of semiconductor integrated circuit and method fo 
r fabricating tine same. 

[SSSSl SAMSUNG ELECTRONICS CO. . LTD 

14001979 
[o^ttj^] 442-373 

[^^1 4^s!ai mmsm 4^6^x\ 

[^Zll KR 

(□aieisEi A401 

[aSfSj^l 02-508-5141 
t^eSJ^l 135-080 

[^^1 AiS^^AI ^►y^ 822-5S!XI 

t^^^Sl OPIS 
laS^Sl LEE. Ki Young 
[^me^fflsl 671118-1396818 
[°SaJsl 441-390 

l^±i 4^S!AI a>dS 1265 ^glOHU^ 608-1007 

[^211 KR 

las^^l HONG. Seok Woo 
l^&je^eiSl 640309-1000219 
[^Sfflsl 441-390 

l^±} SPIE =^S!AI a>dS 1267 m^Om^ 812-605 

t^2il KR 

imx\] mmm fli42i2j f^soii 2jmoi 9^9} aoi ssisua. 

CH^&J iJfeS (21) 



[Pi^MSisi 20 e 
[:'^6^ss!Sl 3 a 

[^^dS^SSl 0 2J 
t^AhS^Sl 24 g 
ti}:)lll 909.000 S! 
[S^AHWl 1. S.^k\, SAHIAi(S! £0) ^ 11 

2. SSlAi fiOfAi. SAHIA1(S 

3. ^BJS(S1 S a^S) 



29.000 SJ 
3.000 S! 
0 S! 
877.000 S! 




^3). ^o] ^o. 2 -S-Ajoll ^>ae>Jl, ^] 1 ^ ^] 2 ^]<>] 

tfl^^oii^ >i5)lo]Ai^ ^1 2 til^ * 

£ 10 



1 



^ 1 4fe MIM ^3:1- ^SM- '^I'^S.H S\S.9] sfl 

£ 6 i^^l :£ 10^ MIM ^S-i- ^ ^^oll 2]*]. ^3] ^^14 c^V^^n 

:e.cf ^Mlsl-Tllfe S.^ 5|^(Logic circuit)M- o}^^s.ZL ^^(Analoge circuit)©!! 
^>-g-5lfe MIMCMetal Insulator Metal) ^Sl- ^^^^3] ^ 

'yj:7> ^/^S(on/off)^-^S. ^^S)^ cl;^]^(digital)^ ^^^^i'U^, S^j 




(analog)^ o}^^n. ^4)^ 

>^>7] cl;=^l^^om o>^^zL^oil ^^^o] s.^ 7Hsi]A]E]oll ^ 

^7} T^i^AlEll- THIMBU ^o^o): ^cf. 

MOS FETs ^^sfl^jBlM- ill A] El( junction capacitor)Ss}-fe h>o]o1>:: 

ofl PIP(Polysi licon-Insuiator-polysi licon) ^2:^- 

MIM(Metal-Insulator-Metal) 7>>c^7>ZL ^14. 

MIM TiBflAlBlfe la-?! PIP 7l2ljA]Blofl a] 

^ 3.7]] n^^7] o]^^^^ 7>^l7l^ §>H- ^<y- ^5|-o11 tt)-^ ?1b11a1^>.o| 

M-Hfifl^ VCCCVoltage Coeffecient of Capacitance)^ ^£ ^sl-ofl 
H^^l^^^ ^^l--^^ M-H^ifl^ TCCdemperature Coeffecient of Capaci tance)7> 
PIP T^sllAlElofl altfl nflo. o^^^ ^^^(^^^cfl, PIP THsflAlelo^ ;g-Ooil^ VCC7> 

220ppin(part per million)/V ^£5] 7l-;<lJl TCC7> 120ppm/°C 7} 

MIM T^sflAlElo^ VCC7> 60ppm/V ^-^ 7}^]Jl TCC7} 

70ppm/1C ^£51 ^-^ 7>^)^ M-Bl-vfl7l nfl^cH] ^igsl. o}^^s.ZL 

MIM 71-;<^7>J1 Sife ^.Hlolcf. 
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^ZL ^^S] ^^^^^^ ^^>.^i7|. ^]X\S\o\ oltq. >^V7] 

^1 1 :£ lofl £^1^1 ^'^l afl^ ei-oio] ^t)]^ ^o^7i 

^(100) Al pfl^^ ^1 1 ^^^^ ^, ^sfl^lel ^^^-¥-^4 

^91 ^^sV^ ^1-^^- sii^(n] s.A])^ ni->,^^ ^l-g-sl-c^ ^] 1 s;^^^^!- 

^ z]-5}c^ , ^^7] 71:^(100) ^^^] ^] 1 afl^ e^-^(102b):4 3l-^^^(l02a)^ -^a] 

oil ^^^^4. '^]^, ^1 1 e1-'?l(102b)^ £^A^ i^Dl- n1l7ll^l^el- 

^«^7l:^(100) ^2] <^2]2] tifl^ ^91^^ ^7]^0_s. <^^^^^ 

^1 2 cj-^l^A^, :£ 2011 :£Al^ »M ^'^] ^1 1 afl-id el-^(102b)4 ^I-t-^^ 
(102a)^ ^^71:^(100) -^Hl ^^^^ ^'?1^T-(104)^ ^^^^l"^, 

^^(102a)S] S^<^1 0]=- >«H^<^z]-S>o^ ^^7] ^^^(104) 

^o] ^] I B]o] ^(hl)* ^A^^i^f. 

^] 3 ^7^1^Ai, 3«^1 iEA]-^ ti>S>}. ^o] 1 tijo] ^(hl)2l ifl-f-fif #^ 
€^^(104) CVD'^^ -n-^^^(106)* ^^^^ ^ , ^1 1 ^fl^ 

(102b)^ di^ -H-^^^dOe)^ ^^^^(104)^ 

^«gB]-(i04) vfloil ^o] §^ ^1 2 alo^ t(h2)^ ^^J^cf. <^lafl, 
^^^■(106)^ ^yr^^i-Cplasma Si-oxide)/l-ef^ol- ^^^i-(plasma 

Si-nitride)"S] n^SM- Ai.^ci.(piasma Si-oxide)/^^]-^!^!- 

^^(plasma-oxinitride)"^] ^3^^ ^'^^^cf. ^l^. ^1 1 s^9lil02h)2\ 



4 




^(radio frequency bais)% °]-%-^ ^^C^^^. RF ^slB] ^z^oje). el-cf) 

S W ^e^zLdos)* ^'^^^ ^, ^1-7] ^i^oii Al 

211^(^1 n>^3.^ ^1 2 ^^q-s^o^ ^] 2 Hfl>a ^91 

zi ^u2|., ^9^71^^(100) dli^ -f-^oflfe ^^^^ #e1ZL(l08b)^ Al-o]ofl 

^ZL ZL Aj-.srl-^oi] yHl 1 ^ ^1 2 el-^ ( 102b), ( 110b) ol ^f^-S ^2:^ 

all^ ^^^^:n., ^^7] ufl^ ej-o] <^^o^ ^^7l^(i00) -^Mlfe ^^^Hl06) 

* Al-olo)] :^j7, =L . ^^6\] Al 3r]-:^^^(102a)5i|- ^j-^^^(110a)ol ^ 

^1 1 tll'^l *(hl)^ ^^^5l-7l ^Bl- f.^> ^«S°]-(104) ^Z^Al ^O^nV 

(104)^ofl sl-^^^(102a)£ ^^1 ^«o^^^ ^iz]-*^! <^l^o1^l7ll ^ 

^o] ^m.^^ ^] 1 ^]o] *(hl) sV^-^ ^^^^ 5|-f-^^(102a)^7Ml£ "^-f- ^^1 
^t-l esi (under cut)£]ol^ -^^ofl ^^S] ^o] ^l-<H;<l7ll ^cf. 
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^H^l^ l-%=(disconnection)ol ^^^^s^-Tfl ^cf. 

<^lsl^ Ir^ol ^-f , ^^>i§J^S ^«fl dl^^l- ^-^A] ^^*): ?1 

^17> ^^g^B-S. o]6\] c)]^ 7ll^a^o] Al^S].7fl ^^ElJl ^cf. 

:£ 5011^ «^l«fll- §7] ^Sl-<:^ >^l-7lofl ol^^ ^^5^ ^-f<^l 

£ I -^^^ ^Cfl £Al^ ^■^>^M1£7> >^lA]iSlo1 o^^cf. £ 5011 ^2:-^-^ A 

:^^o. _2_s.8_V ^^vo^ ^o] -f-^ollAi ^^o] 

^ ^^J-¥-<Hl ^>-i:^^lfe *)(h2)^ ^A^s}. -1, -.a}. 

^1 2 tilo] * vfl-^o])^ ^^^^ ^1 1 al^ ^^5^ 

^(profile)ol 7H£^ ^ ^^^^ ^^^<^1 oi^oi>t)£^ 
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^ ^tgo] s-^o. ^V7l ^^^^o^ ^sflAlEll- JUZf^o.^ 

i^^V >^V7l ^<a^V ^Vo) a.«.ofl ^^A^^ -^^^I-O] 

2:* ^^fe ^^S\S.9\ ?lsflAlBl7> 

^7] x:f^ ^^^S>7l ^S>o^ ^ ^^oflA-ife ^^7l^ 

^V7i sV-f-^^^ ^^t!: 7]^ ^o\] ^^^s:>fe ^:^]^; ^>7l s> 

^^A]z|-S}-c^ 41-71 f^^V ^o^nj- iflofl S-o] 1 ti]o] ^o] 3 

o1 -^Alo]] ^A^sl-fe ^7^1 5^-; ^1 1 ^ ^1 2 tijol ^1-71 

*^ vH^^oflfe ^iEfloiAi^ ^^^5l-:a, >a-7l ^1 2 alo^ ^ ifl-f-ofl^ 
^^=L^ ^^^^^ ^^]^: ^7] ^^011 ^^^v^ ^^^si-fe t] 
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^^Sl-fe ^}^3.^ oj-g-sl-c^ ?1^A]B) ^1^^ ^^S] 

7] ^^^^^ ^iT^Sj-^ ^ ^^7] ^ol^V Aj-o^ «.«.o11 ^V7l 

#511151- <a^£]fe ^1 2 Hfl-a ^^^^^^ 

^5|lolA-1# ol^sl-c^ ^] 1 alo] SS>4^^ ^^1-* 7>^l£^ ^ 

o^7lA-l, £ 6 vfl^] :£ 10^ ^ ^'^•Hl^i ;i\]oV^ MIM ^3:1- ^^"^ ^^^^IM" 



8 



Cu ^^21 ^1 1 ^^^^ ^, ^sfl^lEl «fl^ el-"?! ^^^-^ 

= ^^S]-^ ^1-:^nv s||^(nl £A])^ D>>ra.^ <5l-g-SH ^1 1 ^^^^ 

^^7] 7l4a:(200) 1 tifl^ 2^-tl(202b):4 5V-¥-^^(202a)^ ^'^^^t^. 

^l°fl, ^1 1 «fl^ ^9l(i202h)s^ §>-¥-^^(202a) ^'■^ 

^ ^^^^ %1=>S-A1?1J7 ^0^71^(200)32]- el-f-^^(202a) ^Vs] x^^J-^ ^^o] 

^7l ^el-Ql, ^c^7l^(200) ^i-<^l ^1 1 ^ ^>«> 
«oM^^(anti-ref lection layer)(^l ^^H^^ ^^^^ ^l-efl^fl^i ^^^^l^ 

^A^«-<q- Hfl>«d e}-<?l ^^^-¥-1- ^^sVfe ^1-^^^ ^^(^1 oj-^a.^ ^l-g-sV^ 

^fe 9X^. °1 ^^^^^^ 

^1- «o^^l^A^fe Ti, Ta, W, Mo. TiN, TiW, TaN, MoN, W-N, W-Si-N, Ta-Si-N, 
W-B-N, Ti-Si-N^l ^SH- o]^o] ^f^^i-o] 

^] 2 :£ 7<^1 ^^]^ ^o] ^1 1 e)-'?! (202b) 2)- s^--^^^ 
(202a)* ^<?!7l^(200) ^Hl ^^^(204)* ^^^^ ^, ^ 

■f-^^(202a)2l K'^s^ i «fl^ E]-'?! (2025)^1 a^o] o]^ 

^^^2^^<^ >^v7i ^o^«i-(204) ^<^] ^o] ^] i ti]o] *(hi):2f §0. 

2 til^H t(h2)* ^Aloil ^^^^BVrf. ojol, ;H1 1 e1-^(202b)5!|- Sl-^^^(202a) 

*^l°fl, ^'?!^^(204)2l Ajz]- ^^<i=j4 <:>1^<H1 #^^2]- 
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* ol-g-sl-c^ ^X\^ ^5. 9XJL, ^-^ofl x^S^A]^ ^^^^ ^^^^ ^^-i: 
2:^5>c^ ^Alsfl «J-^(<^l^tfl, ^^^z]-^ ^^^n^^ ^fj-^'^m 

^^^^^ ^^^2]-^ ^^Isl-Jl, ^0]0l cfA] ^^Alz^^ ^AlSfl «o^^)^S 

3 £ 8<^1 «>i2f ^^1 ^1 1 ^ ^1 2 ajo^ *(hl) , (h2)-8: 

S^^V ^'a^K204) ^Hl W /^M^l 2 ^K206)^ ^'^^ttt^. 

^1 4 £ 9o]l ^1 2 £^^^^K206)# ol*?)-'!^ 

^^^^S. o]]p^]^^<^ 1 ^]o] *(hl)^ '^f i^l^^ofl^ W ^if|lolA-1(208) 

# ^>^^5l-Ji ^] 1 *(h2) vfl-f-ofl^ w #&|::i(210)# ^^^^ ^ 

(106)^ ^:^^'-(<^l^tfl, PEOXCPlasma Enhanced Oxide), P-SiH4, HDP(High Density 
Plasma))<^lM- ^^^^(<^l^tfl, PESiN(Plasma Enhanced nitride))^^ ^Si 

o]sq- ^oi, ^j^lolA-l(208)» ^^^-^^ ^1 1 *(hl)^ 

s^s^^o] ^nv^ ;gA>^ 7}^]^^ ^ -^^^^^ ^^^^ «i<h 

t(hl)S] ^^6\] 7}77}^ 7}^^ ^^-^ #^Al 

^1 1 *(hl) sl-^-f-S] %t :£ 50)] iEA]^ ^Eflo^ o^^ «-^o] 
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^1 5 ^^m^Ai, £ loofl £Ai5i ^o] ^s^xm ^^^^^ ^^^^ 

y\ n^iv] ^1^3.^ o]j%.^c^ ^n^]^ ^^^-¥-1- ^1^^ ^ 

^^^(212)1- #e1:i(210)^ ^^^^(212)* f^:?]: ^^^^ 

(204) ^Hl Al Cu ;H1 3 i^^^^^^ ^^^^ ^, ^l^zflAlE] ^ 

^^^^ tifl^ ^^^-¥-1- ^^^Vfe ^^^^ ^€(^1 i^l)^ n>^^^ ^^l-S-Sl-o^ 

^1 3 ^1 2 Mfl>a e1-^(214b):4 ^^-¥-^^(214a)# 

^, -g- -g-^ ^atb^. "^H, ^^--¥-^^(2145)^ ^1 1 al^H *(hl) i^o]! ^ 

-H-^^i-(212)-e-Cl- €■ ^1 2 afl^ el-^(214b)^ £^ 

o] ;go. ^^^^ 2 «fl>a e|-^(214b)5f 4^^^^(214a) sfl 
Bl^ ^1=^1-^1^:4 ^i^J-* 

(210)i2f -B-^^i-(212)^ ^<a^'-(204) ^T-oll £^1)4 ^1 

^^"^ ^^^1 sl-:^^^(202a)ol ^A^slJl, S}-^^^(202a)^ S.^^ ^9^7]^mo) 
^^^]^ €^^^(204)0] ^^^sjt^, ^^^^(204) vfloll^ Sl-^^^(202a)s1 



11 



'1 



^, ^^y] a]^ ^ 5)1 olA-1( 208)1- Sf-tl: ^«?! '4(204) ^^"^ 

-^^oil ^^A^^ -^^^H212)ol ^^^H212)^ f^^V ^0^4(204) 

^^'H^ ^^-f-^^(214a)ol ^A^^ ^2:(MIM ^ 

^5l1olA-i(208)# ^l-g-sl-o^ ^1 1 ^(hl)^ ^"^^ ^^>* '^l 

9X?\] 7]nX\B\o^ 1-^ ^A^^ nV^ ^ ojTll ^^^^ 7]^ ^ o^Tll 



12 



^^7]^ ^2] ^^ollfe ^A^^ 7^^^ ^^^^^^ 

^7] ^^^^^ ^7] ^^71^ ^Hl f^:?]: ^^^31-; 

^7] ti]o] ^o) tiV^^Jif ^7] ^5llo]A^§ ^ 

^ ^^^1 ^^^^ ^^d^^: ^ 
[^^% 21 
I^^^J- 31 

^1 1*J-<^1 Si^^i. ^^^^^ ^sI-bvo] ci-f. i^^q. o]^o] 

^^^^ ^Sl- ^^1^^ S-]-^ ^^^^^ ^Bll^lBl. 

I^^l)- 41 

^1 3%ofl ^7l PEOX, P-SiH4, HDP ^ o]!^ ^VM"^ 
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[^^^}- 51 

^1 3^^o\] ojo^A^, ^7] ^^^1-^ PESiN^ ^^^^ sj-^ ^^Sl^s^ 

61 

71 

[^^ih 81 

^ «J-XlH|-0l ^ ^A^^ ^^^^ *>fe ^s^i 

[^^Ih 91 

^1 8^^<^] Si^^H. ^^71 ^A} ^^^]^^ Ti, Ta, W, Mo, TiN, TiW, TaN, MoN. W-N. 
W-Si-N, Ta-Si-N, W-B-N, Ti-Si-N^l '=>]%<^] ^^-"^ ^^S. o] 

^^^S. sV^ ^^^^^ ^sflAlB]. 

[^^l)- 101 
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[^^^ 111 

^1 10^^o\] $X^^], ^^7] ^J-^ ^^^^^ Ti, Ta, W, Mo, TiN, TiW, TaN, MoN, W-N, 
W-Si-N, Ta-Si-N, W-B-N, Ti-Si-N^ ^# t^^H- ^l^^^l ^3^^ 

[^^■sj- 12] 

^7] ^1 1 «fl^ ^91^ ^7] ^1-71 7]^ f^:?]- ^o^^v 

■i: ^^^^}^ ^^1^; 

-^M ;H1 2 * ^^^^ #£1^1- ^^^Sffe ^^^1^^-; 

^^ofl ^^1^4: 

15 



^^^1^ ^A^^l- ^^ty^ oi-g-svc^ ^n^]^ ^^^-^1- ^1^^ 

^^^^^ ^iTlsVfe ^ 

^ ^'■^l ^^^'-^ ^^^fe ^^-f-^^^ -&^1<^1 ^^^sV^ ^^1^ o]^o]^ 

^^^^ ^S.^ ^sflAjBl 

I^^-^J- 13] 

[^^^j- 14] 

^1 12iJ-o11 Sl^l^i, ^1-71 ^^^1-^ ^Or^^'-^IM- ^s^^^ ^llr'^l 
[^^^J- 15] 

^1 14«J-<^1 Si^^i, '^M -y:^^'-^ PEOX, P-SiH4, HDP # 'Jd^-^ ^^-S. ^^^^^ 

^^^^ ^£^1 ^^^^^ ^BflAlE] ^l^«o^^. 

16] 

^1 14«J-oll 9X^^^, ^^^1-^ PESiN^^ ^''^sl-fe ^^^-^^ sl-fe ^£^1 

17] 



16 
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[^^^j- 181 

^1 12«J-oll Si<>1>^i, ^1-71 ^7] Al Cu ^^o^S. ^ 
19] 

^1 18«J-ofl Xi^^i, ^-¥-^^4- ^i-¥-^^^ ^^71 Al ^^'^IM- ^7] Cu ^ 
201 

^1 19«J-ofl ^<>1>H, ^^7] ai-A> Ti, Ta. W, Mo. TiN, TiW. TaN, MoN, W-N. 

W-Si-N, Ta-Si-N, W-B-N, Ti-Si-N^ ^# n^SM- ojl-o] 2:^^ ^^S. ^ 

211 

^1 18*J-<H1 9X<^^^. ^^7] sj-f-^^-s}- ^^7] Al ^^olH- Cu ^ 

[^^% 22] 

^1 21-^011 9X'=>\^^, -^^7] ^^"^^r Ti, Ta, W, Mo. TiN, TiW, TaN, MoN, W-N, 

17 



W-Si-N, Ta-Si-N, W-B-N, Ti-Si-N^ ^2:^ ^ 

^^^^ ^^i-^S. ^^^]^ ^ISIJ-^. 

23] 

^1 12^M ^^^i, ^1 1 ^ ^1 2 t ^^^^ RF ^siB] ^z]- ^>g-g- ^A] 

t^^^J- 24] 

^] i2*j-<^i sz^^i, ^^^^^ ^^^^ #^1^^ 
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